Baseonema Schltr. & Rendle and Batesanthus N.E.Br. are endemic to tropical Africa. Baseonema has one species and is found in savannah of eastern Africa while Batesanthus has two species, one new, that inhabit moist forests in central and western Africa. Both genera are climbers and have in common fleshy interpetiolar ridges and unique flowers with corolla tube recurvate, bearing, on the curve, a coronal collar formed by fusion of the coronal feet and nectary lobes. No significant floral differences could be detected between the two genera, however, they differ with regard to pollen apertures (Baseonema with (6-)8-10-porate grains, Batesanthus with 4-6-porate grains). In view of the pollen characters and a preliminary molecular study suggesting that the two genera do not share an immediate common ancestry, we continue to treat them as distinct. The external vegetative and floral morphology of the two genera and their species were studied, which enabled us to resolve the question around the number of species to be recognised in Batesanthus. A new species, Batesanthus pseudopalpus, characterised by hairy corona lobes resembling a spider's palpi, was identified and is herewith introduced.
Introduction
Baseonema Schltr. and Rendle (1896) and Batesanthus N.E. Br. (1896) are genera from tropical Africa, both published within months of one another. The monotypic Baseonema is found in the border region between Kenya and Tanzania in eastern Africa. Batesanthus ranges from the Democratic Republic of the Congo in central Africa to Sierra Leone in western Africa and according to Bullock (1961) , two species are to be recognised in the genus. Baseonema and Batesanthus have conspicuously similar flowers.
At the time when N.E. Brown (1902) , correctly, placed Perithrix glabra in synonymy with B. purpureus only two specimens were known to him, one the type of B. purpureus and the other the type of P. glabra. In the following thirty years three more species and one subspecies were described for the genus. The characteristics separating the species were the following: size of the flowers (B. purpureus with large flowers in contrast to the other species), "intrusion" of the corolla tube (B. intrusus), presence or absence of corona lobes (B. parviflorus with corona lobes), texture of the leaf surface (B. talbotii with scaberulous leaves in contrast to totally glabrous in the other species) and size of the leaves (very large in B. talbotii var. grandifolia). Bullock (1961) disputed the validity of these taxa, except that of B. parviflorus, and placed them in synonymy with B. purpureus. As the present study progressed, it became clear that in B. purpureus the corona lobes may be absent, rudimentary, or of various length. Therefore, B. purpureus is regarded as a heteromorphous species and Bullock's view is supported, with our addition of B. parviflorus to the list of synonyms. Bullock probably never saw the unnamed specimens, le Testu 7696 and 8501 filed under Mondia in the Paris Herbarium (P), and thus was unaware that another species existed in Batesanthus.
Except for the notes of Bullock (1961) on Batesanthus no revision of either Baseonema or Batesanthus was done since their introduction more than a century ago. The present revision of the two genera comprises a micro-morphological study of the pollen, translators, colleters and leaf surfaces, macro-morphological descriptions, nomenclatural corrections, keys to the taxa, notes on geographic distribution and ecology, and an investigation into the possible union of the two genera.
Materials and methods
Herbarium specimens from the following herbaria were examined: BM, BOL, BR, G, K, MO, P, PRE, SRGH and WAG (abbreviations after Holmgren et al., 1990) . Relevant literature from the libraries of BM, G, K, P and PRE was consulted. As no fresh material was available the investigation had to be carried out on rehydrated material from herbarium specimens. A glossary of specialized terms used in the text is included after the references.
Pollen and translators were obtained from flowers rehydrated in 3% phosphate-buffered glutaraldehyde. For light microscopy the pollen was acetolysed according to the method of Erdtman (1960) , mounted in glycerine jelly and sealed with paraffin wax. A minimum of 15 pollen tetrads were examined for every specimen. Measurements were made with a light microscope. For scanning electron microscopy (SEM), pollen was acetolysed, air-dried on stubs, coated with gold and examined with a Jeol Winsem 6400 microscope at 5 kV (Centre for Microscopy, University of the Free State). The translators were mounted on stubs with double-sided tape, coated with gold and examined with the same microscope. The colleters were examined by removing the sepals from the glutaraldehyde fixed flowers, dehydrated in an alcohol series, critical point dried, mounted on stubs, coated with gold and examined with a Jeol Winsem 6400 microscope at 5 kV. Leaves were rehydrated in 3% phosphatebuffered glutaraldehyde. For SEM studies the leaves were dehydrated in an alcohol series, critical point dried, mounted on stubs, coated with gold and examined with a Jeol Winsem 6400 microscope at 5 kV.
Results

Pollen and translators
The pollen grains of Baseonema and Batesanthus are united in tetrads, with the grains arranged rhomboidally (Fig. 1a) or decussately (Fig. 1b, c, d ). Although rhomboidally arranged grains are present, the most common arrangement is decussate in both genera. The exine is smooth. The pores are round and restricted to the junction area of adjacent grains. In Baseonema individual tetrad grains mostly have eight to ten pores (Fig. 1b) , although some grains may have six pores. The length of the decussate tetrads ranged between 52.1 and 63.2 µm (x = 57± 2.5 µm), and the width between 51.2 and 60.5 µm (x = 55.4± 2.5 µm). In Batesanthus individual tetrad grains have four to six pores (Fig. 1c, d ). In B. pseudopalpus the length of decussate tetrad size ranged between 45.6 and 56.7 µm (x =50.9±2.7 µm), and the width between 40.9 and 51.2 µm (x = 46.7 ± 2.8 µm). In B. purpureus the length of decussate tetrads ranged between 35.3 and 44.6 µm (x = 38 ± 2.4 µm), and the width between 30.7 and 40 µm (x = 35.8 ± 2.1 µm).
The translators of Baseonema gregori (Fig. 2a) are spathulate with spoon, stalk and viscidium (adhesive disk). The spoon is ovate and slightly split at the apex. The margins of the stalk are curled inward giving the stalk a u-shaped appearance. If margins of stalk is not curled, the demarcation between spoon and stalk are not clear. Translators in B. gregori vary in length from 1-1.7 mm (x = 1.5 mm). Translators of Batesanthus (Fig. 2b, c) are spathulate with spoon, stalk and viscidium. When the margins of the stalk are not curled inward the spoon and stalk have a rhomboid form (Fig. 2b) . The median partition is obvious and the spoon is often split. In both species the spoon was sometimes completely split (Fig. 2c) . Translators in B. pseudopalpus vary in length from 938-1070 µm and in B. purpureus from 608-741 µm.
Colleters
In both genera the colleters occur as pairs at the inner margins of sepal bases (Fig. 3a) . Colleters are of the standard type, being conical, however some appear as fused with a dentate tip (Fig. 3b ).
Leaf surfaces
The leaves are hypostomatic in both genera. In Baseonema trichomes with warty outgrowths are conspicuous on adaxial and abaxial epidermis (Fig. 4a) . The cuticle on the adaxial and abaxial epidermis is densely striated with striae running across anticlinal walls (Fig. 4b, c ). Around stomata a few concentric rings are present. Wax platelets are present on the abaxial epidermis (Fig. 4c) . In Batesanthus the leaves are glabrous. The cuticle on the adaxial epidermis varies from smooth ( Fig. 4d ) to striate. The abaxial epidermis is smooth with cuticle striations perpendicular to stomata (Fig. 4e) . Climber with milky latex. Leaves opposite, simple, petiolate, interpetiolar stipules of swollen ridges with dentate to crenate margins; blade pubescent, with veins patent to divaricate (craspedodromous), margin entire. Inflorescences axillary, lax paniculate cymes. Flowers actinomorphic, bisexual, 5-merous, semi-epigynous. Sepals free. Corolla green to yellow-green, tube recurvate at level of nectaries, lobes overlapping anticlockwise, reflexed. Corona collar-like on curve of corolla tube, collar from fusion of coronal feet with nectary lobes, corona lobes absent. Stamens arising from apices of coronal feet, anthers fused to style-head, pollen in tetrads with grains (6-)8-10-porate. Nectary lobes opposite corolla lobes. Ovaries semi-inferior, 2, free, unilocular, many-ovuled; styles 2, fused towards style-head; style-head pentangular; translators 5, embedded in upper surface of style-head, alternating with anthers. Gynostegium exposed above corolla tube. Follicles paired. Seeds compressed, comose from distal end.
A monotypic genus from eastern tropical Africa. Scrambler with white latex. Roots unknown. Stems woody, bark brown, young stems pubescent, older sparsely pubescent. Leaves pubescent to velutinous; petiole 5-10 mm long, purplish to reddish; blade broadly ovate, broadly elliptic or orbicular, acute to acuminate, recurved, base obtuse, (20-)40-95 × (20-) 40-95 mm, fleshy to coriaceous, margin undulate, dark green above, pale green beneath, lateral veins divaricate, sometimes patent in lower half of blade. Inflorescences few to manyflowered, sparsely pubescent, nodes densely velutinous; peduncles purplish to reddish; primary peduncle 20-40 (− 70) mm long, secondary 20-85 mm long; pedicels 10-20 mm long, purplish to reddish; bracts paired, acicular, 1-2 mm long, outside velutinous. Sepals ovate to triangular, 1-2 × 1-2 mm, outside velutinous. Corolla lime green to yellow-green mottled maroon, outside velutinous, inside glabrous or rarely hairy towards base; tube 1 mm long, recurvate at coronal collar; lobes reflexed, oblong, 4-7 × 2-3 mm, obtuse, main vein prominent. Corona: feet ovoid-deltoid, fleshy, ± 1 mm long. Stamens glabrous; filaments filiform, ± 1 mm long; anthers oblong-ovate or narrowly ovate, adhering cone-like above style-head, 2-3 mm long, white, full-length dehiscent, apices acute. Nectary lobes ligulate, ±1 mm long, fleshy, acute to bifid, fused to inner sides of coronal feet, erect on coronal collar. Style ± 1 mm long; style-head deltoid-ovoid, ±2 mm long, apex acute. Follicles oblong-ovoid tapering to blunt apex, 50-100 × 7-15 mm, puberulous to subglabrous, apex acute. Seeds 10-11 × 2 mm, compressed, coma 20-30 mm long. (Fig. 5 ).
Distribution and ecology: B. gregori is found in Kenya and Tanzania (Fig. 6) , in sandy to rocky habitat, where the plants scramble over other plants in Acacia/Commiphora/Sansevieria scrub or in dry evergreen forest dominated by Euphorbia quinquecostata, Bourreria teitensis, Manilkara sulcata, Suregada zanzibarensis and Strychnos henningsii. Altitude ranges between 600 and 1500 m.
Vernacular name: "muongwa" (Kamba-Kenya tribe; fide Van Someren 184 (K)). Sepals free. Corolla dark purple, purple or dark reddish-purple, coriaceous, tube recurvate at level of nectaries, lobes overlapping anti-clockwise, reflexed. Corona collar-like on corolla tube curve, collar from fusion of coronal feet with nectary lobes, corona lobes absent or rudimentary to filiform from coronal feet. Stamens arising from apices of coronal feet; anthers fused to style head, pollen in tetrads with 4-6-porate grains. Nectary lobes opposite corolla lobes. Ovaries semi-inferior, 2, free, unilocular, many-ovuled; styles 2, fused towards style-head; style-head pentangular; translators 5, embedded in upper surface of style-head, alternating with anthers. Gynostegium exposed above corolla tube. Follicles paired. Seeds compressed, comose from distal end.
Key to the species of Batesanthus. Leaves narrowly obovate, obovate, narrowly elliptic or elliptic, base cuneate to round. Corona lobes always present and white-pubescent, arising from outer bases of coronal feet and fused with corolla tube towards corolla lobe 
Batesanthus pseudopalpus
Venter & R.L.Verh. sp. nov. Scansor. Folia anguste obovata, obovata, anguste elliptica vel elliptica, stillicidio-acuminata vel cuspidata, basis cuneata vel obtusa; interpetiolares cristae integrae, carnosae. Pedunculi, pedicelli, bracteae et pars exterior sepalorum et corollae scaberula. Corollae tubus reflexus; corona annularis in corollae reflexione. Coronae lobi pubescentes albis pilis, basis loborum connata cum corollae tubo versus corollae loborum sinus, apicaliter libera filiformis. Differt ab Batesantho purpureo loborum forma, interpetiolaribus cristis, scaberulo indumento, et pubescentibus coronae lobis connatis cum recurvo corollae tubo.
Type -Gabon, Lastourseville, Liyanga, 28/11/1929, M.G. Le Testu 7696 (P!, holo., iso.).
A climber. Roots unknown. Stems herbaceous to sub-woody, glabrous, reddish brown, somewhat glossy, lenticellate. Leaves herbaceous; petiole 15-55 mm long, fluted; interpetiolar ridges with smooth margins, sometimes with intrastipular dentate colleters; blade narrowly obovate, obovate, narrowly elliptic or elliptic, 115-225 × 40-75 mm, drip-tipped to cuspidate, base cuneate to round, glabrous, dotted, secondary veins 6-8 per side. Inflorescences up to ±10-flowered, scaberulous towards flowers; primary peduncles 35-60 mm long, secondaries 20−60 mm long; tertiaries 5-10 mm long; pedicels 10-20 mm long; bracts very narrowly triangular to very narrowly ovate, 3-5 mm long, obtuse to acute, naviculate, scaberulous, fimbriate, persistent. Sepals narrowly triangular to narrowly ovate, 1.5-2.0 × 1-1.5 mm, acute, outside scaberulous, margin fimbriate. Corolla scaberulous on outside; tube 2-3 mm long, inside partly pubescent; lobes ovate, obliquely ovate, broadly elliptic, broadly ovate or broadly obovate, obtuse, (5-)7-10 × 4-6 mm, fleshy, inside reddish-violet, glabrous. Corona dark violet, white-pubescent; coronal feet triangularovoid, fleshy, erect, glabrous to pubescent at outer base; lobes arising from outer bases of coronal feet, fused with corolla tube towards corolla lobe sinuses, becoming free; free part filiform, ±2 mm long, curved towards style-head. Stamens glabrous, filaments filiform, ±1 mm long; anthers oblong-ovate, ±2 × 1 mm, acute, glabrous, whitish, full-length dehiscent. Nectary lobes rectangular-concave, shelf-like around style. Ovaries ±1 mm long; style ± 1 mm long, terete, glabrous; style-head deltoid, acute, ±1 mm long. Follicles and seeds unknown. (Fig. 7) .
Distribution and ecology: B. pseudopalpus is known from only three collections made in two localities approximately 400 km apart, one in Brazzaville Congo and the other in Gabon (Fig. 6) . Nothing about the habitat or vegetation from which the plant specimens came had been noted on the herbarium labels, except that one collection was made in a forest (the Loualou Forest). The region, in general, is covered by tropical rain forest and savanna on laterite soils, receiving an annual precipitation of 1500 to 3000 mm and with temperatures from 20-27°C (The Times Atlas, 1985) .
Diagnostic characters: A climber with leaves narrowly obovate, obovate, narrowly elliptic or elliptic, drip-tipped or cuspidate and base cuneate to round (B. purpureus with ovate, elliptic or broadly elliptic, rarely narrowly ovate leaves, base cordate); interpetiolar ridges entire (B. purpureus with crenate or dentate interpetiolar ridges), fleshy. Peduncles, pedicels, bracts and outside of sepals and corolla scaberulous (B. purpureus glabrous with corolla sometimes papillose). Corolla tube recurvate; corona annular on corolla. Corona lobes pubescent with white hairs, base of lobes fused with corolla tube towards corolla lobe sinuses, apically free, filiform (B. purpureus with lobes, when present glabrous and free from corolla tube).
Note: The specific epithet is derived from the peculiar corona lobes resembling the pedipalpi of the rain spiders, PalystesCorona: feet ovoid, fleshy, with glabrous blackish-purple coronal swelling on corolla tube up to lobe sinuses; lobes absent or rudimentary to filiform from outer apices of coronal feet, glabrous, 0-5 mm long. Stamens glabrous; filaments filiform, ± 0.5 mm long; anthers ovate, ± 1 × 0.5 mm, whitish, full-length dehiscent. Nectary lobes rectangular-concave, shelflike around style. Ovaries ± 1 mm long; style 1.0-1.3 mm long, terete, glabrous; style-head narrowly deltoid, acute, ± 1 mm long. Follicles paired or single, cylindrically ovoid, attenuate, 60-75 × 9-104 mm. Seeds unknown. (Fig. 8) .
Distribution and ecology: Distributed through the moist African tropics. B. purpureus has been collected in Sierra Leone, Liberia, (skipping the Ivory Coast, Ghana, Togo and Benin), south-eastern Nigeria, Cameroon, Central African Republic, Gabon, Democratic Republic of the Congo and northern Angola (Fig. 6) . Altitude ranges from the coastal flats to 1200 m. Although widespread over tropical Africa this species does not seem to be common anywhere, except perhaps in the border area between Nigeria and Cameroon.
Found in forests, particularly upland and sub-montane forests, together with species of Morella (= Myrica), Rapanea and Hypericum. It often scrambles on forest edges and was also reported from secondary bush. Flowering was reported for virtually the whole year, but most commonly for May and June.
Vernacular names: B. purpureus is known as "ekôtôk" in Cameroon, "molo-ngulube' or "molo-mombango" in the Central African Republic, and "bosambala" or "inaolo a bosambala" in the Democratic Republic of the Congo (from various herbarium specimens).
Representative specimens:
Angola: -08°11′S, 15°22′E: Cuanza, Quibela to Camabatela, J.
Gossweiler 8468 (BM 
Discussion and conclusions
Baseonema and Batesanthus are both climbers inhabiting tropical forests. Both are characterised by corollas with uniquely recurvate corolla tube, uncommon annular corona and uncommon swollen interpetiolar ridges. Morphologically, the only real differences are present in their leaf blade venation, indumentum and number of pores per pollen grain. Secondary venation can vary considerably in a given genus, for example in Raphionacme Harv. where divaricate, patent and arching venation occur (Venter, 2009) . Indumentum varies from species to species, even within species. In the Periplocoideae pollen with more than 6 pores per grain is found in three genera only, Baseonema, Raphionacme and Schlechterella K. Schum. (Venter and Verhoeven, 2001) .
Based on morphological characters alone, Venter and Verhoeven (2001) indicate a 95% support for a subclade of Baseonema and Batesanthus. However, preliminary results from analyses of ITS and plastid DNA data (Ionta and Judd, 2007) suggest that Baseonema gregori and Batesanthus purpureus are not immediate sisters, but support for the proposed positions is weak. Baseonema gregori is, furthermore, indicated as sister to Schlechterella abyssinica (Chiov.) Venter & R.L.Verh., and this pair is weakly supported in turn too.
In the absence of well-supported molecular evidence to the contrary, and based on the apparent significant difference in pollen apertures, it is best, for the present, to retain the two genera as separate.
Batesanthus purpureus is widely distributed over tropical Africa which may explain the various forms that resulted in four species and one variety being described for this taxon. The type of B. talbotii, for example, was collected in Nigeria about 2000 km from the type locality of P. parviflorus in Angola. However, as no clear species boundaries could be found between these taxa they were sunk into B. purpureus. A similar situation is encountered in Tacazzea apiculata Oliv. with its synonyms of 8 species and 3 varieties (Venter et al., 1990) . T. apiculata is widely distributed over Africa, throughout the tropics and subtropics.
